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E\PDQ\KHDOWKFDUHSURYLGHUVWRGD\2SHUDWLQJURRP25LVRQHRIWKHPRVWFRPSOH[DQGFRVWLQWHQVLYHHQYLURQPHQWV
LQWKHKRVSLWDO7KHFRVWIRUVHWXSRIDQ25DQGWKHUHYHQXHJHQHUDWHGDUHWKHKLJKHVWLQWKHKRVSLWDODQGWKHQHHGIRU
HIILFLHQF\LVLQHYLWDEOH25HIILFLHQF\LVFRPPRQO\PHDVXUHGE\QXPEHURIVXUJLFDOFDVHVSHUIRUPHGSHUWLPHXQLW
FRPPRQO\DGD\DQGUHVRXUFHV
7KLVSDSHU DLPV WRHYDOXDWHDQGSURSRVHDQRYHO DSSURDFKEDVHGRQHDUOLHUZRUNGHVFULEHGE\+ROPJUHQDQG
3HUVVRQRIKRZWRLQFUHDVHRSHUDWLQJURRPHIILFLHQF\E\VHTXHQFHGHSHQGHQWSDUDOOHORSHUDWLQJURRPVFKHGXOLQJ$
VLPXODWLRQH[SHULPHQWLVFRQGXFWHGZLWKUHDOZRUOGGDWDWRHYDOXDWHWKHSHUIRUPDQFHRIWKHSURSRVHGGHFLVLRQVXSSRUW
V\VWHP5HVXOWVVKRZVLJQLILFDQWO\LPSURYHGHIILFLHQF\ZKHQXVLQJWKHSURSRVHGPRGHOFRPSDUHGWRUHDOVFKHGXOHV
SODQQHGDWWKHKRVSLWDO
7KHSDSHULVRUJDQL]HGDVIROORZV,Q6HFWLRQZHSUHVHQWKRZWKHSURSRVHGPRGHOVFKHGXOHWKHVXUJHULHVDQG
RSWLPL]H WKH VXUJLFDO WLPH 6HFWLRQ  GHVFULEHV WKH UHODWHG ZRUN WKDW LV DGGUHVVHG E\ WKH OLWHUDWXUH WR VROYH WKH
VFKHGXOLQJSUREOHP6HFWLRQSUHVHQWVKRZWKHH[SHULPHQWLVVHWXSDQGUXQWRSURGXFHWKHRXWSXWVFKHGXOHV6HFWLRQ
SUHVHQWVWKHRXWSXWVFKHGXOHVRIGLIIHUHQWVFHQDULRVIRUDJLYHQVHWRILQSXWYDOXHV,QVHFWLRQZHDQDO\]HWKH
RXWSXW VFKHGXOHVE\FRPSDULQJ WKH UHVXOWVSURGXFHGE\ WKHRSWLPL]DWLRQPRGHOZLWK WKH UHDO VFKHGXOHSODQQHGDW
KRVSLWDOV 6HFWLRQ  FRQFOXGHV WKH SDSHU GHVFULELQJ WKH SHUIRUPDQFH RI WKH QHZ RSWLPL]DWLRQ IRU EHWWHU UHVRXUFH
SODQQLQJDQGVXUJHU\VFKHGXOLQJLQKRVSLWDOVDQGSURSRVHIXWXUHZRUNWRDGGUHVVWKHOLPLWDWLRQVDQGIXWXUHFKDOOHQJHV
RIWKHPRGHO
%DFNJURXQG
7XUQRYHU WLPH GHQRWHV WKH WLPH EHWZHHQ VXUJLFDO FDVHV ,Q OLWHUDWXUH VXUJLFDO WXUQRYHU WLPH HLWKHU LQFOXGHV RU
H[FOXGHV WKH SRVW DQG SUH SURFHGXUH RI WZR VXEVHTXHQW VXUJLFDO FDVHV VFKHGXOHG LQ WKH VDPH25 ,Q VKRUW WKH
SURSRVHGPRGHOIDFLOLWDWHVE\XVLQJRYHUODSSLQJVXUJLFDODFWLYLWLHV7KHDLPLVWRVWDUWWKHSUHSURFHGXUHRIWKHXS
FRPLQJVXUJLFDOFDVH6XUJHU\%EHIRUHWKHRQJRLQJVXUJLFDOFDVH6XUJHU\$LVFORVHGVHHILJXUHEHORZ+RZHYHU
GXULQJWKHRYHUODSVDGGLWLRQDORSHUDWLQJURRPUHVRXUFHVDUHUHTXLUHG7KLVH[WUDUHVRXUFHZLOOVHUYHDVDQH[WUD25
WHDP DVVLVWLQJ WKH FXUUHQW 25 WHDPV WR VWDUW XS WKH XSFRPLQJ VXUJLFDO FDVH LQ HDFK RI WKH 25 UHVSHFWLYHO\
&RPPRQO\RQH25WHDPLVDOORFDWHGWRRQH25)RUVLPSOLFLW\ZHKHUHFRQVLGHUDVXUJLFDOFDVHWREHGLYLGHGLQWR
WKUHHDFWLYLWLHVLVXUJLFDOSUHLLSHUSURFHGXUHDQGLLLSRVWSURFHGXUH







,WVKRXOGEHQRWHGWKDWVXUJLFDOSRVWSURFHGXUHLVQRWHTXDOWRSRVWRSHUDWLYHFDUH'XULQJSRVWRSHUDWLYHFDUHPDQ\
SDWLHQWVDUHVLPXOWDQHRXVO\PRQLWRUHGIRUSRVVLEOHSRVWRSHUDWLYHFRPSOLFDWLRQVHJKHPRUUKDJHDQGRUUHVSLUDWRU\
LQVXIILFLHQF\'XULQJWKHVXUJLFDOSRVWSURFHGXUHKRZHYHUWKHDQHVWKHVLDLVVWRSSHGWKHLQVWUXPHQWVLVZUDSSHGXS
DQGWKH25LVFOHDQHGXS
&RQVLGHUDFDVHZKHUHRQHH[WUD25WHDPLVDVVLVWLQJ25WHDPVLQ25V7KHFKDOOHQJH LV WRVHTXHQFH WKH
VXUJHULHVIRUHDFK25VXFKWKDWWKHQXPEHURIRYHUODSVDUHVFKHGXOHGVXEMHFWWRDOLPLWHGQXPEHURI25UHVRXUFHV
KHUHVHHILJXUH

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
$PL[HGLQWHJHUOLQHDUSUREOHP0,/3LVGHYHORSHGWRVROYHWKHVFKHGXOLQJSUREOHPLQHDUOLHUZRUNE\+ROPJUHQ
DQG 3HUVVRQ DQG KHUH LPSOHPHQWHG LQ D VLPXODWLRQ H[SHULPHQW IRU HYDOXDWLRQ 7KH H[SHULPHQW LV FRQGXFWHG E\
FRPSDULQJUHDOVFKHGXOHVZLWKVLPXODWHGVFKHGXOHV)XUWKHUWKHH[SHULPHQWSURYLGHVLQIRUPDWLRQRQKRZ25UHVRXUFH
SODQQLQJUHODWHVWRVXUJHU\VFKHGXOLQJ,QWKLVSDSHUWKHSHUIRUPDQFHRIWKHSURSRVHGRSWLPL]DWLRQPRGHOLVYDOLGDWHG
E\DFRPSDULVRQWRUHDOVFKHGXOHVSURYLGHGE\DKRVSLWDO$QHYDOXDWLRQRIWKHUHVXOWVSURGXFHGE\WKHVFKHGXOHLH
UHDOUHJLVWHUHGHYHQWVLVRQO\SRVVLEOHZKHQWKHPRGHOLVLQXVH
5HODWHG:RUN
5HGXFLQJWKHWXUQRYHUWLPHLQFUHDVHVWKHXWLOL]DWLRQRIVXUJHU\WLPHLQWKH25'DYLGHWDOLQWURGXFHWKHLGHDRI
SDUDOOHOSURFHVVLQJE\VLPXOWDQHRXVKDQGOLQJRISDWLHQWVWRJLYHDQHVWKHVLDLQDQLQGXFWLRQURRPVHSDUDWHKROGLQJ
DUHDZKHUHWKHSDWLHQWVDUHNHSWEHIRUHWKHVXUJHU\7KHH[SHULPHQWDOUHVXOWVVKRZHGDVLJQLILFDQWGHFUHDVHLQWXUQRYHU
WLPH DQG LPSURYHG25 HIILFLHQF\$QRWKHU VWXG\ FODLPV WKDW WKH WRWDO WLPH VDYHG LV VXIILFLHQW WR IXUWKHU SODQ DQ
DGGLWLRQDOVXUJHU\RQWKHVDPHZRUNLQJGD\,QDGGLWLRQVRPHRIWKHVWXGLHVKDYHIRFXVHGRQUHGHVLJQLQJWKHV\VWHP
LQRUGHUWRRSWLPL]HWKHXVHRIUHVRXUFHV7RUHGXFHWKHWLPHWDNHQIRUSHUIRUPLQJWKHQRQRSHUDWLYHWDVNSUHDQG
SRVWVXUJLFDOSURFHGXUHDVWXG\FRQGXFWHGE\+DUGHUVHWDOSURSRVHGDQHZSURFHVVPRGHOSURFHVVUHGHVLJQ7KH
UHVXOWVVKRZHGWKDWXVLQJWKHQHZSURFHVVGHVLJQIRUHIILFLHQWFRRUGLQDWLRQRIGLVFLSOLQHVVXUJLFDOSURFHVVHVFDQVDYH
DVLJQLILFDQWDPRXQWRI25WLPH%KDWWHWDOIRFXVHRQUHGXFLQJWKHVXUJLFDOSUHSURFHGXUHWLPHE\XVHRIDV\VWHP
EDVHGDSSURDFKWRUHGHVLJQWKHSURFHVVWRLPSURYHWKHOHYHORIUHDGLQHVVRISDWLHQWVE\SDUDOOHOSURFHVVLQJ7KHSURFHVV
UHGHVLJQLVIRXQGWRUHGXFHWKHWXUQRYHUWLPHE\LQDYHUDJH7KLVUHVXOWHGLQLPSURYHG25HIILFLHQF\DQGUHGXFHG
FRVW$QRWKHUVWXG\SHUIRUPHGE\'H[WHUHWDOGHSLFWVWKDWUHGXFWLRQLQDQHVWKHVLDWLPHRIVXUJHULHVDOORZVWRDGGDQ
H[WUDVXUJHU\LQDQ25GXULQJWKHZRUNLQJKRXUV6XSSRUWLQJWKLVVWXG\VRPHRIWKHVXUJHRQVFODLPWKDWXVLQJORFDO
DQHVWKHVLDFDQVLJQLILFDQWO\UHGXFHWKHWXUQRYHUWLPH%HVLGHVVRPHRIWKHVWXGLHVVXSSRUWWKHLGHDRIXVLQJDQH[WUD
VXSSRUWVWDIIH[FOXVLYHO\IRUWKHORFDODQHVWKHVLDZRXOGKHOSWRUHGXFHWKHLQGXFWLRQWLPHDQGVLJQLILFDQWO\LPSURYH
WKHWXUQRYHUWLPH,QGXFWLRQWLPHLVGHILQHGDVWKHWLPHWDNHQWRJLYHDQHVWKHVLDWRSDWLHQWVDWDVHSDUDWHO\KHOGDUHD
XVXDOO\ FDOOHG DV LQGXFWLRQ URRP +HDG HW DO KDYH LPSOHPHQWHG D 6ZLQJ 5RRP PRGHO XVLQJ WZR UHJLRQDO
DQHVWKHVLDURRPV7KHVHDUHKDQGOHGE\DVLQJOHDQHVWKHVLRORJLVWWRJLYHDQHVWKHVLDWRSDWLHQWVEHIRUHVKLIWLQJWKHPWR
DQ257KHLPSOHPHQWHGPRGHOLVIRXQGWRKDYHDQRWLFHDEOHGHFUHDVHLQWXUQRYHUWLPHDQGLPSURYHG25HIILFLHQF\
FRPSDUHGWRWKHFDVHRIDWUDGLWLRQDOPRGHOXVLQJWKH25URRPIRUJLYLQJDQHVWKHVLD2YHUODSSLQJWKHLQGXFWLRQ
WLPH LPSURYHV WKH 25 HIILFLHQF\ DQG DOORZV PRUH LQWHQVH VFKHGXOLQJ RI VXUJHU\ SURFHGXUH +RZHYHU WKHVH
VLPXOWDQHRXV DFWLRQV RYHUODSVSDUDOOHO SURFHVVLQJ QHHG WR EH FDUHIXOO\ FRRUGLQDWHG WR SUHYHQW UHVRXUFH RYHU
XWLOL]DWLRQ+ROPJUHQDQG3HUVVRQUHFHQWO\SUHVHQWHGDQRSWLPL]DWLRQPRGHOWRVROYHWKLVSUREOHP
)LJ6HTXHQFHRIVXUJHULHV
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([SHULPHQW
7KHH[SHULPHQWLVFRQGXFWHGWRHYDOXDWHWKHSHUIRUPDQFHRIWKHSURSRVHGPRGHOXVLQJUHDOZRUOGGDWD7KHUHDO
GDWDXVHGIRUWKHH[SHULPHQWLVGDWDIURPVXUJHU\W\SHVWKDWDUHIUHTXHQWO\SODQQHGDQGFRQGXFWHGDWWKHKRVSLWDO7KH
UHDVRQWRXVHGDWDIURPWKHVHVXUJHU\W\SHVLVWRHQDEOHIXWXUHVWDWLVWLFDODQDO\VLVDQGSUHGLFWLRQRISURFHGXUHWLPHV
WKDWLQWXUQOHDGVWREHWWHUSHUIRUPDQFHRIWKHSURSRVHGPRGHO7KHGDWDFRPSULVHVDOLVWRIHOHFWLYHVXUJHULHVSODQQHG
LQHDFK2525VVFKHGXOHGRQDGDLO\EDVLVIRUZRUNLQJGD\VDQGSURYLGHGE\WKHRUWKRSHGLFGHSDUWPHQWDW
%OHNLQJH+RVSLWDODPHGLXPVL]HGKRVSLWDOLQVRXWKRI6ZHGHQ7KHGDWDFROOHFWHGLVSUHSURFHVVHGVXFKWKDWRQO\
IHDVLEOH HOHPHQWV DUHH[WUDFWHGDQGXVHG IRU VLPXODWLRQ:HFRQVLGHU D IHDVLEOH HOHPHQW WRFRQVLVWRI DGDLO\25
VFKHGXOHLQZKLFKWKHFRPSOHWHGHWDLOVDUHOLVWHGIRUDOORIWKHVXUJHULHVVFKHGXOHGGXULQJWKDWSDUWLFXODUGD\DQG25
LH25QDPHSUHSURFHGXUHWLPHSURFHGXUHWLPHSRVWSURFHGXUHWLPHHWF7KHQXPEHURIIHDVLEOHHOHPHQWVn ZDV
FRXQWHG WRDQG WKHQXPEHURIk-possible FRPELQDWLRQV IURPn, FDOFXODWHGE\൫࢔࢑൯k )URP WKHVHk-possible
FRPELQDWLRQVZHUDQGRPO\JHQHUDWHVLPXODWHGZRUNLQJGD\VVFKHGXOLQJ25VIRUHDFKGD\
4.1. Performance measures 
7KHSURSRVHGPRGHOLVHYDOXDWHGXVLQJWKHIROORZLQJSHUIRUPDQFHPHDVXUHV
- Total turnover time (TTT):'HILQHGDVIURPWKHWLPHZKHQWKHVXUJHRQOHDYHVWKH25DIWHUSHUIRUPLQJD
VXUJHU\WRWKHWLPHIRUZKLFKWKHVXUJHRQUHWXUQVWRSHUIRUPWKHQH[WVXUJHU\SUHDQGSRVWSURFHGXUHLV
KHUHLQFOXGHGLQWKHWXUQRYHUWLPH7KLVPHDVXUHLVXVHGWRNQRZKRZZHOOWKH25LVXWLOL]HG

- Last Surgery End-Time (LSE): 'HILQHGWRPHDVXUHWKHPHDQWLPHWRFRPSOHWHDOOWKHVXUJHULHVDVVLJQHGWR
RQH25GXULQJRQHGD\7KLVPHDVXUHJLYHVLQIRUPDWLRQRQZKHQWKHVXUJLFDOGD\HQGV
4.2. Setup 
7KHSURSRVHGGHFLVLRQVXSSRUWV\VWHPLVHYDOXDWHGXVLQJDVLPXODWLRQH[SHULPHQW,QHDFKVLPXODWLRQVWHSGLIIHUHQW
FRPELQDWLRQRIVDPSOHVHWLQVWDQFHVLVUXQ7KHRXWSXWRIDVLPXODWLRQVWHSJLYHVDRQHGD\VFKHGXOHRI25VZKLFK
LVFRPSDUHGWRWKHUHDOVFKHGXOHSODQQHGVFKHGXOHSURYLGHGE\WKH%OHNLQJH+RVSLWDO
7KHH[SHULPHQWLVFRQGXFWHGRQGLIIHUHQWVFHQDULRVDVIROORZV
x Scenario Sa:7KLVVFHQDULRGRHVQRWFRQVLGHU WKHRSWLPL]DWLRQPRGHO IRUSODQQLQJ WKH25VFKHGXOH7KH
UHVXOWVSUHVHQWHGLQ7DEOHFRUUHVSRQGWRWKHUHDOYDOXHVHQFRXQWHUHGDWWKH%OHNLQJH+RVSLWDO7KLVVFHQDULR
LVFRQVLGHUHGDVWKHEDVHOLQHWRYDOLGDWHWKHUHVXOWVRIVFHQDULREDQGF+HUHWKHQXPEHURIDVVLVWLQJ25
WHDPVL,DUHVHWWR25V
x Scenario Sb:5HVXOWVSURGXFHGE\WKHRSWLPL]DWLRQPRGHOZLWKRXWXVLQJDQDGGLWLRQDOUHVRXUFHL IRU
25V
x Scenario Sc:5HVXOWVSURGXFHGE\WKHRSWLPL]DWLRQPRGHOXVLQJDQDGGLWLRQDOUHVRXUFHL IRU25V
5HVXOWV
7KHH[SHULPHQWLVFRQGXFWHGRQGLIIHUHQWVDPSOHVHWVDVGHVFULEHGDERYHWRPHDVXUHWKHSHUIRUPDQFHRIWKH
SURSRVHGPRGHO IRUGHFLVLRQ VXSSRUW(DFK VDPSOH VHW UHSUHVHQWV DRQHGD\ VFKHGXOLQJ DQG HDFK VHW FRQVLGHUV
VFKHGXOHG25VVHH7DEOHEHORZ7KHPHDQUHVXOWVREWDLQHGJLYHQWKHRSHQLQJKRXUVRIRQHGD\DQG25VIRU
HDFKVFHQDULRDUHSUHVHQWHGLQ7DEOH
7DEOH7KHPHDQUHVXOWVLQPLQXWHVIRURQHGD\25V
6DPSOHVHW /DVWVXUJHU\HQGWLPH/6( 7RWDOWXUQRYHUWLPH777
6D 6E 6F 6D 6E 6F
      
      
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
,Q7DEOHEHORZWKHUHSUHVHQWDWLRQRIWKHRXWSXWREWDLQHGIRU6FHQDULR6EXVLQJRQHVDPSOHVHWVDPSOHVHW
IURPDERYHLVGHSLFWHG7KHDLPRIWKLVWDEOHLVWRVKRZKRZWKHUHVXOWVIURP7DEOHDUHFRPSLOHG

7DEOH5HVXOWVRIDVDPSOHVHWIRUWKH6FHQDULR6EIRUPVDPSOHVHWDERYH

2SHUDWLQJURRPV /6( 777
  
  
  
0HDQ  

7KH UHVXOWDQWPHDQRI WKHUHVXOWVSUHVHQWHG LQ7DEOHFOHDUO\ LQGLFDWHV WKDW6FHQDULR6FRXWSHUIRUPV WKHRWKHU
VFHQDULRV7KLVPHDQVWKDWVFKHGXOLQJDGGLWLRQDOUHVRXUFHVLQWHUPVRI25WHDPVE\XVHRIWKHRSWLPL]DWLRQPRGHO
PDQDJHVWRSURGXFHVFKHGXOHVWKDWDUHPRUHWLPHHIILFLHQWFRPSDUHGWRWKHUHDOVFKHGXOHVLHORZHU/6(DQG777
6FHQDULR6ELHWKHRSWLPL]DWLRQPRGHOZLWKRXWDQ\DGGLWLRQDOUHVRXUFHVDOVRSHUIRUPVEHWWHUWKDQWKHUHDOVFKHGXOH
6FHQDULR6D
$QDO\VLV
7KHUHVXOWVFOHDUO\LQGLFDWHWKDWXVLQJDQDGGLWLRQDOUHVRXUFHLQWHUPVRI25WHDPFRXOGLPSURYH25HIILFLHQF\
LQWHUPVRI/6(DQG777*LYHQWKHDERYHGHVFULEHGLQSXWGDWDWKHSHUIRUPDQFHPHDVXUHVSURGXFHGE\WKHVLPXODWLRQ
H[SHULPHQWIROORZVDVLPLODUEHKDYLRXUUHODWLRQVKLSDFURVVWKHVFHQDULRVVHH)LJXUHDDQGE+RZHYHUIRURQHRI
WKHVDPSOHVHWLHVDPSOHVHWWKHUHVXOWVVKRZWKDW6FHQDULR6EDFWXDOO\SHUIRUPVZRUVHFRPSDUHGWR6FHQDULR6D
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


7KHUHVXOWVDQDO\VLVLVFRQGXFWHGXVLQJD)ULHGPDQWHVW7KH)ULHGPDQWHVWLVDVWDWLVWLFDOUDQNEDVHGWHVWWKDWUDQNV
GDWDIRUDJLYHQQXPEHURIJURXSV7KHJURXSZLWKWKHVPDOOHVWYDOXHFRPSDUHGWRWKHRWKHUJURXSVJHWVUDQNDQGVR
IRUWK7KHWHVWUHVXOWVIRU6XUJHRQ777GHSLFWWKHPHDQUDQNYDOXHVRI6D6E6FDVUHVSHFWLYHO\6LPLODUO\WKH
WHVWUHVXOWVIRU/6(GHSLFWWKHPHDQUDQNYDOXHVRI6D6E6FDVUHVSHFWLYHO\7KLVFOHDUO\LQGLFDWHV
WKDW6F6EZRUNVEHWWHUWKDQ6D7KXVWKHLPSOHPHQWHGPRGHOVFKHGXOHVEHWWHUWKDQWKHUHDOVFKHGXOLQJV\VWHPXVHG
E\KRVSLWDOV

7KHUHVXOWVLQ7DEOHGHPRQVWUDWHVWKDWE\DSSO\LQJWKHRSWLPL]DWLRQPRGHOUHSUHVHQWHGE\VFHQDULR6EDQG6F
WHQGWRUHGXFHWKH6XUJHRQ777E\DQGUHVSHFWLYHO\FRPSDUHGWRWKHEDVHOLQHVFHQDULR6D6LPLODUO\
VFHQDULR6EDQG6FWHQGWRUHGXFHWKH/6(E\DQGUHVSHFWLYHO\FRPSDUHGWRWKHEDVHOLQHVFHQDULR6D
)LJXUHGHPRQVWUDWHVDQH[DPSOHRXWSXWVFKHGXOHIRURQHGD\LQRQH25SURGXFHGE\HDFKRIWKHVFHQDULRV



)LJXUHD3HUIRUPDQFHFRPSDULVRQRQ777E3HUIRUPDQFHFRPSDULVRQRQ/6(
)LJXUH*HQHUDWHGVFKHGXOHVIRUWKUHHGLIIHUHQWVFHQDULRVZKHUH1QXPEHURIUHVRXUFHVVXUJLFDOWHDP
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&RQFOXVLRQDQG)XWXUHZRUN
7KHIRFXVRIWKLVSDSHUZDVWRDQDO\]HWKHEHKDYLRUDQGDSSOLFDELOLW\RIDQRSWLPL]DWLRQEDVHGGHFLVLRQVXSSRUW
V\VWHP$VLPXODWLRQH[SHULPHQWZDVFRQGXFWHGRQUHDOZRUOGGDWDFROOHFWHGIURP%OHNLQJHKRVSLWDOWRFRPSDUHUHDO
VFKHGXOHVWRVFKHGXOHVSURGXFHGE\WKHRSWLPL]DWLRQPRGHOIRUHYDOXDWLRQRIWKHPRGHO7KLVSDSHUFRQFOXGHVWKDWWKH
VFKHGXOHV SURGXFHGE\ WKH RSWLPL]DWLRQ EDVHGGHFLVLRQ VXSSRUW V\VWHPRXWSHUIRUPV WKH UHDO VFKHGXOHV PDQXDOO\
SODQQHGDWWKHKRVSLWDOLQWHUPVRIWXUQRYHUWLPHUHGXFWLRQDQGEHWWHUXWLOL]DWLRQRI25UHVRXUFHV
)RU IXWXUHZRUNZHSODQ WRGHYHORS WKHRSWLPL]DWLRQPRGHO IRUUREXVWQHVVDQGGHVLJQ6WDWLVWLFDODQDO\VLVRQ
SURFHGXUHWLPHVDUHQHHGHGWRLQFUHDVHSHUIRUPDQFHDQGUREXVWQHVVRIWKHPRGHO$OVRDQDQDO\VLVRQDSSURSULDWH
VXUJHU\W\SHVLVQHHGHGLHVXUJHU\W\SHVLQWHUPVRISURFHGXUHWLPHDQGUHVRXUFHVQHHGHGDVIRUH[DPSOH)XUWKHU
DKHDOWKHFRQRPLFVWXG\ZLOOEHFRQGXFWHGWRDQDO\]HDQGTXDQWLI\WKHXVDJHRIDGGLWLRQDOUHVRXUFHV2XUKRSHLVWR
GHYHORSDQRSWLPL]DWLRQEDVHGGHFLVLRQVXSSRUWV\VWHPWKDWFDQEHXVHGLQDUHDO25VFKHGXOLQJFRQWH[WYHU\VRRQ
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